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The Painful Shoulder*
Frank Rigga.ll, MD.
The painful shoulder is often a misunderstood symptomcomplex which has many pitfalls in regards to diagnosis and treatment. In this article, Dr. F. Riggall in his usual clear and lucid
style discusses the Painful Shoulder Syndrome and provides a basis
for the understanding of the pathology, symtomatology and
therapy of this syndrone.
of the pathology underlying orthopedic conditions is still
M UCH
obscure, and affections of the shoulder joint are no exception.
Knowledge of this region has been condensed, however, by discarding
ideas of neuritis, neuralgia, fibrositis, and rheumatism. We are further
helped by the fact that osteoarthritis as it occurs in the weight-bearing
hip joint does not occur in the shoulder joint. Though we have not yet
arrived at the truth, we are less confused by impostors. We assume that
only a few lesions affect the shoulder. Traumas are easily eliminated
on history. Tuberculosis and pains referred from cervical disc lesions
are rare and can be disregarded in this discussion. We are left with the
Painful Shoulder Syndrome - an accepted descriptive term making no
claim to knowledge where there is none. It may be subdivided into:
a. The Frozen Shoulder
b. The Painful Arc and
c. The Ruptured Supraspinatus Tendon
Because no one dies from a painful shoulder our limited and incomplete knowledge of the pathological processes producing the syndrome has been derived mainly from operations on the living. A brief
review of the pertinent anatomy may, therefore, be helpful.
The shoulder joint, of ball and socket type, derives its strength from
surrounding muscles. The rounded head of humerus fits into the shallow
glenoid cavity of the scapula, and the glenoid cavity is deepened by the
triangular glenoid ligament. The humerus is maintained in position by
the joint capsule and certain muscles.
The capsule, lax and weak, is strengthened by ligaments and
muscles. The ligaments, of which the coraco-humeral and the glenohumeral are the most important, do not concern us here, but the muscles
do. Four muscles are very important because their tendons blend
together into the capsule to form a musculo-tendinous cuff. They are:
Subscapularis, inserting into the lesser humeral tuberosity; and
Supraspinatus, Infraspinatus, and Teres Minor inserting into the
greater tuberosity.
• Paper read at the
Oct. 27, 1953.

JANUARY,

1954

Pan-A merican M edical Association meeting, New Orleans,

La.,

1

--The Painful S h o u l d e r - - - - - - - - - - - Between the capsule and its musculo-tendinous cuff below and the
deltoid muscle and coraco-acromial ligament above, is the large subdeltoid or sub-acromial bursa.
I. The Frozen Shoulder is an accepted term acknowledging our
pathological ignorance. Difficult to describe in the early stages, when
fully developed, it is unmistakable. The middle-aged or elderly patient
may or may not give a history of shoulder region injury. Because of
this it is difficult to evaluate the part injury plays. The doctor is usually
not consulted until pain and stiffness have been present and increasing
for some weeks or even months. Occasionally, however, the condition
has followed a dislocation of the joint, giving opportunity to observe
its clinical course, which is as follows : For two or three weeks after
reduction all goes well. Movement increases, and all are pleased. At six
or seven weeks improvement stops, and in two to six weeks more it is
plain that movement range is decreasing in all directiom. A frozen shoulder has developed.
Cases thus described are the unusual ones. Far more frequently,
without history of injury, stiffness and pain appear and slowly increase
for months. Pain is worse at night and at rest. Restriction of movement
in all directions increases until no movement takes place at the scapulohumeral joint. The patient seldom realizes that whatever arm movement he has is performed by rotation of the scapula on the chest.
Disability is severe. Pain gradually leaves though movement does not
return. This stage may take six to nine months. After a time of stiff
but painless shoulder, motion spontaneously and gradually returns until
the range is full. The whole cycle may take nine to eighteen months
or longer.
The condition was described by H . 0 . Thomas, the inventor of the
Thomas split, some decades ago. He treated it with an abduction splint.
Nowadays, patients recover without the discomfort of abduction splints.
The diagnostic feature is limitation of passive movement in all directions. The movement present is free and often painless.
Many of these cases have been operated upon. Operation does no
good for the patient. It has enabled us to see the pathology present,
but we do not yet understand the facts. For full exposure the deltoid
must be dropped from acromion by a sword cut type of incision.
Parallel incisions give too limited an access. When exposed the
bttrsal walls are thickened and vascular, but there are no adhesions inside
the bursa. The joint capmle is redder and thicker than normal. Biopsy
shows degenerated areas surrounded by chronic inflammation. The
joint interior is normal. The diffuse patchy areas of degeneration and
inflammation account for limitation of motion. The most likely cause
appears to be endarteritis obliterans causing degeneration by blocking
of arterial twigs, thereby depriving the areas of blood . The age of these
2
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patients supports this possibility. Repair and restoration is not easy to
understand, but scarring in other areas followed by complete absorption does occur, especially in the cornea.
The knowledge we have shows classical treatment to be useless.
Patients soon learn that heat and enforced movement make things worse.
Manipulative surgeons have found that forced movements may be disastrous. All this fits the pathological data. Cortisone is too recent for
us to know its full value. A sling and rest to the joint are useful.
X-rays in correct dosage certainly seem to help, but we do not know
why they should. Our job is to protect the patient from active, vigorous,
harmful treatment. Time is the greatest healer, and the patient must be
supported in his ordeal by analgesics, sedatives, and the calm, constant
assurance that his time and patience will be rewarded by a good shoulder.
II. The Painful Arc Syndrome is much more common than the
frozen shoulder. Again, the patient is middle-aged or older and complains of shoulder pain of some duration on raising the arm in abduction. Usually the pain is vaguely located, but occasionally a tender point
can be found postero-lateral to the coracoid process. Gentle pressure
over the area bit by bit with the unsharpened end of a pencil aids in
locating the tender point. No deformity of the shoulder line can be
seen on inspection. Passive movement of the arm forwards and backwards is painless, but on attempting to abduct the arm pain appears at
about 45 degrees and ceases at about 135 degrees. Quite often the pain
is so severe that the patient will not suffer the arm abducted beyond
70 to 90 degrees. Limitation of abdrtction movement in a portion of the
au is the diagnostic point of the Painful Arc Syndrome.
Here also surgery has shown us the pathology. When the deltoid
is dropped from the acromion and the acromion removed, the attachment of the musculo-tendinous cuff to the humerus is plainly seen. In
the supraspinatus tendon portion of the cuff a raised, yellowish, opaque
plaque 1,4 inch to % inch in diameter will be found. Around this area
the tendon is reddened by dilatation of superficial vessels. Biopsy shows
hyaline degeneration, fragmentation, softening, and erosion of the tendon fibers. Necrosis has occurred, probably brought about by blocking
of a small vessel resulting in circumscribed death of tissue. The area
may be calcified, and, if so, can be shown on X-rays. Healing may
occur, however, without calcification. When the parts are exposed at
operation, it is easy to see that pain comes when the diseased area is
pressed against the coraco-acromial ligament during arm abduction.
The condition may run one of several courses. Most frequently
the patient has pain and disability for months, even years before the
inflammation subsides and repair occurs. Comfort appears but recovery
of full, smooth movement range is rare. Less frequently nature cannot
cure and the surgeons remove calcium deposit or a soft pultaceous mass
before improvement is seen. Sometimes nature cures in a very painful
JANUARY,
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--The Painful S h o u l d e r - - - - - - - - - - - and dramatic fashion. Intense pain appears in the shoulder. The pain
immobilizes the arm, prevents sleep, and makes strong men weep.
On inspection a little bulging of the deltoid region is seen. The patient
will not allow the arm to be moved, and, indeed, it is not necessary for
diagnosis; only X-rays are needed. Calcium will be seen in the region of
the supraspinatus tendon, confirming that the patient has acute inflammation of the subdeltoid bursa.
The pain in the bursa is shortlived. In four to seven days the
effusion is absorbed and the patient is comfortable. Formerly, treatment
by aspirating the bursa was advised. Without a general anesthetic this
is a painful procedure, and because the pain subsides so soon, it is probably unnecessary. In any event, aspiration does not aid the end result
since motion is rapidly restored.
How can this sequence of events be explained? It happens only
in the presence of an area of calcified tendon which gradually increases
in size until it erodes the floor of the subdeltoid bursa lying immediately above it. A reaction is provoked in the bursal synovial lining,
fluid increases in the bursa until tension, and, therefore, pain appears.
If at this stage the bursa be aspirated, the syringe will yield a turbid
fluid containing diluted calcareous material. When the fluid is absorbed,
an ulcer is left in the tendon, pain disappears, motion returns, and
X-rays show no calcium. Commonly, the tendon ulcer heals by fibrosis,
but occasionally healing fails and the stage is set for a ruptured
supraspinatus tendon.
This clinico-pathological picture just described shows that treatment can be either symptomatic or excisional. Symptomatic treatment
calls for local rest using a sling, but very gentle passive movements made
with slight to moderate traction seem to be useful. Analgesics and
sedatives are necessary. I remember three cases of long standing, each
victim being a farmer. Each was cured in the same manner, i.e. by
stumbling when passing under a fence, grasping the top wire during
the fall, and forcing the arm through its full range of motion as the
patient fell to the ground. Each of the three told in very graphic terms
how cruel life seemed at the moment of the cure; so I would not recommen the method to you. Surgery may be necessary if pain and disability
are severe and persistent. Cure can be obtained by removing the
acromion process and the coraco-acromial ligament to take the pressure
from the affected portion of tendon when the arm is abducted. The
danger of this procedure is that it is not easy to reattach deltoid to bone,
but if attachment is successful, a sound shoulder is obtained. Another
surgical technique removes the calcium from the degenerated area but
a hole is left in the tendon. With good healing power and proper
after-treatment the hole usually heals, but this cannot be guaranteed,
and one is left with the risk of rupture of the tendon. In this procedure
a linear cut instead of a crosscut can be used. Three months of aftertreatment is necessary.
4
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ill. Ruptured Supraspinatus Tendon is a distinct entity but may
be related to the painful arc syndrome, as just described. After an
injury, which may be mild, moderate, or severe, the patient complains
of a useless shoulder. There is often a history of some discomfort and
disability, perhaps slight, having been present in the shoulder for months
or even years. Examination is limited by pain, but jt can be seen that
dislocation is absent and fracture is ruled out by X-rays. In a few days
pain is less and then it will be found that active movement is much
less than that which can be obtained by passive movement. The patient
cannot take the arm away from his side. If the a.rm be passively raised
to a right angle, the patient can hold it there, but the arm will drop to
the side if it is passively abducted to anything less than a right angle.
There is no stiffness. The diagnostic point is loss of control of the limb
in the first half of the abduction arc.

On surgical exposure the supraspinatus tendon is found to be tom.
Extent of the tear varies, but it is always in the tendon and not
in the insertion of the tendon. It gives way at its insertion under
stress. Examination of ruptured supraspinatus tendon always shows
degeneration at the ruptured ends, and it is this degeneration
which makes surgical repair difficult. Sutures hold poorly and the
end result looks like a poor job of cobbling or darning. Convalescence
has to be slow to give the sick tendon ample time to recover.
Occasionally, surgery is followed by frozen shoulder. For these reasons
mild degrees of rupture are best treated by early, gentle, active physiotherapy, but the physiotherapist must be good. In spite of the surgical
difficulties severe cases must be operated upon, and attempts made to
restore tendon continuity because at present we have nothing better
to offer.
It might appear to you as though little in the way of treatment has
been offered in this paper, but such is really not the case. It is always
easier to do anything than to pursue a policy of masterly inactivity, but
I hope to have shown you herein that active treatment has done, and
can do, great harm. I assure you that to support your patient through
his ordeal of a painful shoulder along lines I have suggested will be a
difficult but rewarding task for you. Not only will you know that you
are treating the pathology correctly, but you will be following one of
the Hippocratic commands to doctors : Primum non nocere · "First of all,
do no harm."
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Migraine Headache
Joanne Richards, M.D.

In this a1'ticle, which was awat'ded the fi1'St fWize in the
U.W.O. Medical Journal Essay Contest, Dr. Richat'ds extensively
reviews the lite1'atu1'e pet'taining to mig1'aine headaches and discusses this subject in regards to etiology, pathogenesis, diagnosis
and the1'apy.
is one of the most distressing headaches affecting man.
M IGRAINE
As early as the first century A.D. it was recognized and described
as a specific type of headache by Aretaeus of Cappodocia. Galen introduced the term "hemicrania", which in subsequent centuries underwent
gradual modification through "hemigranea", "emigranea", "migranea",
"megrem", and finally to "migraine".
The incidence has been estimated at about Slj'o of the general population, one-half of whom will consult a physician. Women seem to be
more often afflicted than men, and comprise about two-thirds of most
medical series.
Migraine may onset at any age, though commonly at or before
adolescence. In children, it produces a greater frequency of attacks than
usually supposed, two or three times a week, with headache alone being
the common complaint. 1 Periodic or cyclic vomiting of infancy may be
a fore-runner to later attacks of migraine headache.
A migraine headache is described as consisting of prodromal visual
symptoms or other disturbances of cerebral function followed within a
short time by a unilateral throbbing headache lasting a variable period
from a few hours to several days. The pre-headache phenomena, however,
appear only in about a tenth of the persons suffering from migraine;
nor are they always followed by headache. They consist usually of visual
symptoms, such as scotomas, hemianopia, scintillations, and less commonly as paraestbesias, or defects of motility.
In the majority of persons the attack onsets as a "grumbling" ache
in the temporal, frontal, or occipital region which usually remains
localized, but which at times becomes generalized over the entire head.
The ache becomes throbbing in character, increasing in intensity, and
aggravated by any movement of head but relieved by pressure over the
aching site, or over the external carotid artery of the same side. Photophobia, nausea, vomiting, diarrhea, sweating, and vertigo may accompany the attack. The person looks very ill. Then the ache becomes constant and steady in nature. The headache at this stage is less susceptible
to drug therapy. Spasm of the muscles of the head and neck may occur
later, and augment the head pain.
6
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The attacks occur at any time of the day, but often onset soon after
awakening in the morning and continue through until early evening.
Seldom is the person awakened by headache during the night.
The periodicity of attacks varies from one individual to another.
Some expe: ience attacks one to two times a week; others, three or four
times in a lifetime. Women may have attacks with or preceding menstruation, and at no other time. The menopause does not always see the
end of migraine attacks, rather they may persist in some, and even commence in others.
Etiology
While the mechanism of the phenomena experienced in a migraine
attack have been conclusively demonstrated in the experimental work
of Graham and Wolff,2 yet the etiological agent firing off the attack is
still a subject of controversy. A number of factors have been studied.
1. Allergy
There have been cases of migraine which respond to the removal of an agent to which the person is sensitive. Food proteins
are the common offenders.
2. Endocrine Disturbances
Disturbances of water and salt metabolism on an endocrine
basis have been postulated as the basic defect. Sufferers of migraine
have noted that prior to the onset of an attack they had difficulty in
removing their rings, and that their fingers seemed puffy. With
the onset of the attack they passed large quantities of pale coloured
urine. The theory arose that an imbalance exists in these persons
between the posterior pituitary and adrenal cortex hormones resulting in salt and water retention. Fluid accumulates gradually until a
physiological crisis occurs precipitating a typical migraine attack.
Women have been known to have premenstrual migraine only,
in this instance; the salt and water retention is the result of a high
estrogen level.
3. Trauma
A recent study in New York suggested chronic trauma of the
cervical vertebrae as an etiological factor. 3 The trauma produces a
subclinical irritation of nerve roots. A slight stimulation of sympathetic nerve fibers during stress irritates the already damaged nerve
fibers more, precipitating an attack of migraine. The value of this
theory is controversial.
4. Hereditary Factors
A family history of migraine is obtained in 50% to 651o of
patients. Therefore, there appears to be a hereditary predisposition
to the condition and that it represents a peculair type of reaction
in some individuals to anxiety, tension, and dissatisfaction.
5. Psychological Factors
Studies have been made of the character and personality of the
person with migraine. He usually is energetic, ambitious, and perfectionistic. When faced with a problem or work of any nature, he
JANUARY,
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feels compelled to stick to it until it is finished. He does not allow
for physiological slumps of energy but tries to maintain the same
high degree of efficiency at all times. He resents interference with
routine, interruptions in his work, or meeting a "dead-line", although
he seldom reacts in an overt manner.
The dominant personality and emotional reaction in a person
with migraine represents patterns laid down in early childhood, and
stems from feelings of insecurity, or deprivation of affection within
the family circle or among friends . To allay these feelings the child
soon learns that approval and esteem may be obtained when he
could perform "better" or "longer" than others. Hence, the child
assumes more and more responsibilities which at first can be handled
by greater concentrated effort.
As adolescence approaches, and with an increasing number of
activities, it becomes difficult to maintain the high standards which
he has set for himself. He becomes dissatisfied with his achievements, and resentful of the fact that he has the admiration but not
the love of the people about him. Tension and anxiety increase,
and precipitate an attack at some time when demands are especially
great, and energy output low.
Mechanism of an Attack of Migraine
The pre-headache phenomena consisting of scotomas, hemianopia,
scintillations, or less commonly of paresthesias, muscular weakness, arise
from vasoconstriction of cerebral arteries supplying the appropriate
cerebral cortex. They last a variable period from a few minutes to half
an hour.
The local vasoconstriction of cortical arteries is followed by vasodilatation of extracerebral vessels, primarily branches of external carotid
artery, producing a headache throbbing in character. Head pain arises
from stimulation of pain endings within or near the wall of the artery,
and is increased by a greater amplitude of pulsations. Thus, any drug
which diminishes the strength of arterial pulsations diminishes, or even
terminates the migraine headache.
A second mechanism of pain production during the migraine attack
involves the sustained contractions of the muscles of the head and neck.
Pain in the head from any cause induces secondary contraction of these
muscles and which, when maintained, becomes in itself a source of pain.
Muscle spasm pain may even outlast the pain due to vasodilatation.
Diagnosis of Migraine
The physician must not hasten to label all chronic recurring headaches as migraine; nor to accept the patient's diagnosis of "migraine".
It may require more than one office visit to enable him to assess the
patient's total personality, and to be certain that the attack is characteristic
8
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of migraine. The diagnosis is based upon a consideration of the following factors:
1. A history of migraine in the immediate family.
2. Recurrent headache, usually throbbing, and unilateral at onset,
occurring against a background of relative well-being.
3. Temporary visual disorders or other cerebral symptoms preceding
the headache.
4. Nausea, vomiting, and irritability occurring at the height of the
attack.
5. Personality character of inflexibility and ambition.
6. Relief by ergotamine derivatives in about 85% of the cases.

Differential Diagnosis
Migraine must be differentiated from other types of recurring headaches producing no neurological signs. A blood Wasserman should be
taken to rule out syphilis, which has the reputation of mimicking any
disease known to man.
1. Histamine Cephaigia

Histamine cephalgia is a sudden, severe type of headache, often
awakening the person from sleep, and of short duration, usually less
than an hour. The headache is unilateral, throbbing, and associated
with profuse watering of the eye, and rhinorrhea of the nostril of
the same side. A typical attack may be precipitated by the injection
of 0.1 to 1.2 mgm. of histamine phosphate.
2. Tension Headache
"Tension" headache is a common affliction found in emotionally
tense, aggressive people. It produces a steady, not throbbing, ache
situated at the back of the head, and associated with prolonged
spasm of the muscles of the head and neck. Sometimes it has the
quality of tightness, and may be described as "band-like", or
"cap-like".
3. Headache Due to a Space Occupying Intracranial Lesion
Headache produced by an expanding intracranial lesion, tumour,
or abscess is unilateral and does not vary from side to side in different
attacks as occurs in migraine. It is a steady ache, seldom throbbing
in nature. There may be or may not be a relation to a specific period
of the day, but if there is, it is usually worse in the morning. At the
onset, the headache may last only a few minutes but increases progressively in duration and severity.
4. Headache Due to Sinus Disease
The headache due to sinus disease is situated with respect to
the sinus location, frontal sinus disease producing one diffusely over
the frontal region, maxillary sinusitis over the face, and ethmoidal
disease between and in back of the eyes. The pain is a deep dull
steady ache seldom associated with nausea or vomiting. It is reduced
in intensity, and usually abolished by aspirin or codeine.
JANUARY,
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Errors of refraction, disturbances of muscular co-ordination, and
glaucoma can produce headache which is situated over the frontal
area. It usually appears at the end of the day, and is increased by
close work, or reading in a dim or too bright light. Pain is steady
in nature.

Therapy
Therapy to be effective should be directed not only at the symptomatic relief of the headache but also at the reduction of the frequency,
and intensity of the attacks.
I Prophylactic Treatment
1. Psychotherapy
The results from the use of psychotherapy alone or in combination
with chemical agents are gratifying in that two out of three persons
receive benefit.•
Persons with migraine are ambitious, energetic, and perfectionistic.
Their difficulty lies predominantly in their attitudes and habits. They
tend to drive themselves to greater and better effort, and do not heed
normal physiological slumps of energy. It is during this period while
attempting to maintain a high level of performance that tension and
anxiety mount until an attack is precipitated.
Psychiatric analysis or interviews are not necessary in the majority
of cases. Psychotherapy used to help persons with migraine is well
within the scope of the general practitioner.
During the course of interviews, the physician will be able to grasp
the particular situation involving his patient. Factors preceding and precipitating attacks become apparent. At times, it may-be ~ecessary for the
physician and patient to work out a pattern of life which includes details
of occupation, recreation, and rest. The patient must have work that is
acceptable to him and which affords him satisfaction. When periods of
decreasing energy occur they must be met with a similar "let down" feeling if he is to return later to his work with increased interest and
efficiency.
2. Use of Diuretics

The use of diuretics as a prophylactic measure arose out of the
theory that migraine attacks are precipitated by salt and water retention.
Urea, aminophylline, and mercurial diuretics have been tried.
Urea was given a fair clinical trial by a British group., They treated
66 cases with urea alone, and noted a real improvement in the frequency
and severity of attacks in 801'o- Urea was given in a dosage of 7Vz grains
twice daily.
3. Detection of an Allergy
The removal of an agent to which the person is sensitive has quite
10
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dramatically, in some instances, reduced the number of attacks. Chief
offenders are foods, such as milk, wheat, and chocolate, but drugs, dust,
and pollens may be involved.6
Investigation is carried out using diet diaries, or elimination diets.
Unless the history suggests environmental factors, such as a pronounced
seasonal variation, or a definite change when moving from one place to
another, skin testing is not indicated.

II Symptomatic Treatment
1. Ergot D erivatives
Ergot is a fungus which grows on rye and other grains. It contains
3 groups of alkaloids, each containing the basic nucleus of lysergic acid,
and an indole derivative. The alkaloids are:
(a) ergotamine
(b) ergotoxine - composed of 3 substances, ergocristine, ergokryptine, and ergocornine
(c) ergobasine (or ergonovine).
New preparations were made by saturating one of the double bonds
of lysergic acid. Dihydroergotamine (DHE - 45) , dihydroergocornine
(DHO) , and a combination of the dihydrogenated members of ergotoxine group (CCK - 179) were formed .
In migraine, they are able to reduce the headache by producing
powerful and persistent vasoconstriction of the carotid arteries, thus
diminishing the amplitude of the pulsations during the vasodilatation
phase.
There is good evidence that the dehydrogenated members of the
ergotoxine group (CCK - 179) and (DHO) are strongly sympatholytic
and less vasoconstricting.H Therefore, they are of limited use in terminating an attack of migraine.
Use and D osage of Specific Ergot Preparations
(a) Ergotamine tartrate ("Gynergen"):
Ergotamine tartrate was the earliest ergot preparation used in treatment of mig raine. It should be administered as soon as possible after the
onset of the throbbing headache. It is capable of terminating headache
within 30-40 minutes. If the administration is delayed, the vessel walls
become rigid, and pipe-like, and less susceptible to the drug's action.
Ergotamine tartrate has been combined with caffeine and named
"cafergot" or "cafergone". Together they produce a substance that is
better digested, and more uniformly effective in smaller dosages.
Caffeine is thought to act synergistically with ergotamine as a
vasoconstrictor.
Ergotamine tartrate gives best results if administered intramuscularly in doses of 0.25 - 0.50 mgm . On the other hand, if parenteral
JANUARY,
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---Migraine Headache--------------administration is not possible, an oral dose of 5 mgm. may be taken at
the onset of the headache, and 2 mgms. every hour for three doses if the
headache is not relieved initially.
"Cafergot" is made up in ampules for oral use containing 1.0 mgm.
ergotamine tartrate, and 100 mgm. of caffeine. Two ampules are taken
at the onset of the attack, and one ampule repeated every half hour until
relief obtained, or to a total of six ampules.
The oral administration of ergotamine is not consistently effective
as the patient may begin to vomit before the attack is terminated. For
that reason, rectal suppositories are recommended. 9 EC112 is a preparation containing 2 mgm. ergotamine tartrate, and 100 mgm. caffeine.
Another, ECB115, has a third substance added, .25 mgm. bellafoline and
is considered to be slightly more effective.
None of these drugs should be administered more than once every
10 days due to the possibility of ergotism.
(b) Ergonovine:
Ergonovine is only about half as successful as ergotamine tartrate
in the reduction of migraine headache. It is administered intramuscularly
in a dose of 0.2 mgm.
(c) Dihydrogenated numbers of ergot alkaloids:
DHE-45 or dihydroergotamine is as effective as parenteral ergotamine in terminating the headache. It is better tolerated, and produces
fewer gastro-intestinal upsets. It is administered parenterally only in
dosages of 0.5- 1.0 mgm. and is repeated in one hour if necessary.

Contraindications of Ergot Alkaloids:
1. Infectious conditions.
2. Vascular diseases - especially those of the extremttles
Raynaud's syndrome, Buerger's disease, venous thrombosis.
3. A history of angina pectoris or myocardial infarction.
4. Pregnancy.
5. Hepatic disease.
6. Hypertension.
Toxic side-effects:
1. Nausea and vomiting.
2. Numbness, and tingling of the feet and hands.
3. Muscular pains or cramps in the extremities.
4. Substernal pressure sensations.
5. Abdominal cramps.
If any of these side-effects appear the patient is advised to remain
in bed until they disappear. If they persist longer than 24 hours, further
administration of the drug is done with considerable caution, and not
within two weeks of the clearance of symptoms.
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(2) Other Vasoconstrictor Drugs:
These include pituitrin, ephedrine, benzedrine, epinephrine, and
caffeine alone. The effect of these drugs in general is unpredictable,
and offers only temporary relief at the best.

( 3) Analgesics:
Acetylsalicylic acid, amidopyrine, codeine, and morphine have been
used to give symptomatic relief. These drugs merely alleviate the severity
of the attack by raising the threshold to pain but do not terminate it.
For a mild headache 5 - 10 grains ASA is recommended. A moderately
severe headache requires lA_ -lh grain codeine. A severe headache requires 1,4 grain morphine, but this drug should be avoided due to the
repetitive nature of the attacks.
ill Surgical Procedures:
Surgery has been considered in patients with intractable headache
refractory to ergotamine therapy, or in whom fixed habits and attitudes
permit no improvement by psychotherapy. Good effects by various surgical procedures are not uniformly predictable. Attempts have been made
to produce remissions by litigation or periarterial infiltration with a local
anaesthetic of the superficial temporal and middle meningeal arteries, by
partial r~section of the roots of the trigeminal nerve, or by an intramedullary tractotomy to destroy pain and temperature fibers on the side
of the head which is the most frequent site of headache.

IV Head Traction and Thiamine Chloride Administration
Recently a group of workers in New York postulated chronic
cervical trauma and a resultant subclinical neuritis as the chief etiological
factor in migraine.~ They treated 124 cases of migraine by head traction
manipulation, and large doses of thiamine chloride, producing improvement in 75 ~ of cases.

Summary of Management
In 851J'o of patients, parenteral ergotamine tartrate or dihydroergotamine (DHE. 45) will relieve, and usually terminate the attack if administered soon after its onset. Oral administration of "cafergot" is nearly
as effective, but oral ergotamine tartrate or "gynergen" is not, producing
a good result in about 451fo.
Since nausea and vomiting commonly accompany the attack, rectal
suppositories of caffeine and ergotamine tartrate are recommended. Rest
in bed for a period of not less than two hours should follow the use of
any· ergot derivative. If suitable rest and relaxation are not taken attacks
tend to occur at a greater frequency.
In addition, prophylactic treatment must be undertaken between
attacks in order to reduce the number and severity of attacks. Psychotherapy with the aim of increasing the patient's understanding of his condition will benefit two out of three persons.
JANUARY,
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Acute Renal Failure
Treatment
Patrick C. Crowley, MD.
In this article, which was awarded the second prize in the
First A nnual Medical Journal Essay Contest, Dr. P. C. Crowley
discusses the nature and recognition of Acute Renal Failure and
presents some of the present concepts in treatment of this disease
process.
suppression of urine is an extremely serious condition and
A CUTE
bears with it a high mortality rate. Ideally it should be prevented.
Should it develop, however, the prognosis for the patient can be greatly
improved by careful treatment based on the physiology of normal and
disturbed function .
Acute renal failure is characterized by the sudden onset of anuria
or oliguria, acid urine of low specific gravity, albuminuria, rising N .P.N.
of the blood and often increasing hypertension.
Etiology
There are many conditions in which the picture of acute renal
failure can occur. In many of these conditions profound shock is a
feature at some stage.
1. Poisoning with heavy metals such as mercuric chloride.
2. Intoxication with noxious chemical substances.
3. Crush syndrome.
4. Extensive surgical procedures.
5. Intravascular hemolysis, especially reactions following incompatible blood transfusions.
6. Accidental hemorrhage in pregnancy.
7. There are conditions such as sulphonamide overdosage or sensitivity, as well as acute glomerulonephritis or acute pyelonephritis in which the anuria is not preceded by shock, but rather
follows prolonged renal damage and tubular degeneration.
In summing up the foregoing causes, the essential cause would
seem to be either a nephrotoxic substance andj or renal anoxia. Experimental evidence in favour of the theory of renal anoxia has been produced by workers who found that similar kidney lesions could be produced in animals by temporary occlusion of the renal artery9· n.
Trueta, in his work with animals, has demonstrated a dual blood
supply to the kidney parenchyma9. The cortex and the medulla are supplied separately. He found that in cases of shock, whether it be on a
neurogenic basis, from circulating toxins, or reduced blood volume, the
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cortical blood flow was reflexly reduced perhaps as a protective mechanism to elevate the general blood pressure, or to spare the delicate
tubules from noxious substances.
Prolonged reduction in cortical blood flow leads to tubular anoxia
and ultimate epithelial degeneration 1 • 4 • 11 • Whether or not this is the
mechanism of action in man is not known.

Pathology
In patients who die from acute renal failure, the kidney lesions,
although varying considerably depending upon the etiological factors,
show many constant features 11 • n . In the stage of acute anuria, the kidney
is grossly enlarged, the cortex pale and the medulla engorged. Microscop~cally there is necrosis of the distal loop of Henle, as well as the
distal convoluted tubules. Numerous epithelial casts are found in the
distal convoluted tubules and collecting tubules. The glomeruli are
frequently involved, but the tubules are uniformly affected. As renal
function resumes and the patient starts to produce more urine the tubular epithelium begins to regenerate. It begins as a flat epithelium gradually increasing to adult cuboidal epithelium.
Physiology
Not'mai: The kidney functions to preserve the composttton of the
extracellular fluid 12 • In general, the glomerular filtrate is selectively
reabsorbed and in some cases added to by the active segment of. tubular
epithelium. More specifically the normal functions are:
1. Excretion of non-protein nitrogenous substances: urea, uric acid
creatine, etc.
2. Excretion of ~ater : The norm·al kidney quickly" eliminates an
excess of body water iii the form of dil1:1te urine. The diseased
kidney eliminates excess wil~er ~pre slowly and a urine of a
~ighe.r specifi~ _ gr~vity app~~~ching that ·of glC?merular filtrate,
iiidicafing the· failure of ·the ' 1d~ey to· s~lectively excrete water.
3. Concentrating powe_~: If _a _h_~~~~y--·p~·rs~n i~· deprive_d of water,
he produc~s a uri~~· ~hith - h~s -: a . -I?igh _ specific gravity. The
mediarusm whidi' lS 'the.. t~ve_~se ·of the· former, allows ·the body
to eliminate waste products and at the same time preserve body
fluids, electrolytes and other essential components of the
glomerular filtrate.
4. Base conservation: A number of mechanisms are responsible
for the saving of cations. (a) ammonia synthesis by the tubules,
(b) conversion of sodium basic phosphate to sodium acid phosphate, (c) direct excretion of some organic acids in the unionized form .
Distut'bed Physiology in Acute Renal Failure: The oliguria is generally accounted for on the basis of increased reabsorption of the
glomerular filtrate by the damaged tubules4 • The damaged tubules
lose their specific reabsorptive powers and the osmotic pressure of
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the blood in the capillaries surrounding the tubules draws back all
or most of the solids and fluids from the tubules.
As the tubular epithelium regenerates the stage of oliguria gives way
to a period of diuresis in which the kidney excretes up to five or six
litres of dilute urine per day. The kidney now has recovered one of its
primary functions, namely, that of eliminating water and nitrogenous
wastes, but is unable to selectively concentrate essential electrolytes.
The old concept of oliguria resulting from tubular obstruction by
casts is now thought to play only a minor role 1• Formerly, treatment
was aimed at washing out these casts with massive doses of oral and
parenteral fluids. This did not relieve the anuria and since the diseased
kidney was unable to eliminate this excess water load, deleterious effects
were frequently seen due to edema and hypervolemia.
Clinical Features
The typical case of acute renal failure will occur in hospital, the
patient having been hospitalized for one of the conditions mentioned
previously as etiological factors. Since early detection is desirable,
patients with predisposing diseases should be carefully observed for one
or more of the symptoms of acute renal failure.
Patients surviving acute renal failure almost invariably pass through
three distinct stages of the disease. It is important to recognize these
clinical stages, because successf~l treatment of this condition depends
on specific therapeutic aims and measure for each clinical stage.
An effort will, therefore, be made to present the features of each
stage as well as the adverse factors which will require special therapy.
Stage of Shock: _
.
This consists of a period of typical shock which may last up to 12
hours, but is (r:equently _much shorter. It present$ the usual picture of
shock such as pallor, sw~ating, . ta_chycardia, .low blood pressure, weakness and drowsiness. It is almost invariably superimposed upon ·the.
signs and symptoms of the original disease and there is usually nothing
typical about it to direct one's attention to renal damage.
Stage of A nuria:
This follows immediately after recovery from shock and lasts, as a
rule, about 10 days. The patient is usually anuric for the first two or
three days; gradually urine formation resumes, but does not exceed
20 cc.jhr. The urine produced has a low specific gravity, is acid in
reaction and frequently yields a positive test for albumin.

The N.P.N. of the blood rises during the period, but the level to
which it rises as well as the rate varies tremendously among patients
and is regulated, in part, by such factors as dietary protein and endogenous protein breakdown. It is generally maintained that the deleterious
effects suffered by uremic patients do not result from the increased
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---Acute Renal Failure - - - - - - - - - - - - - N.P.N. bodies in the circulation, but rather from the associated acidosis
and electrolyte disturbance3· 8 • u. With the blood N.P.N. over 100
mgm.%, symptoms of depression, apathy, muscular weakness, stupor,
coma and increased neuromuscular excitability which many manifest
itself by nausea and vomiting are often seen.
In the anuric patient the serum potassium levels tend to rise, due
to the failure of the kidney to eliminate excess potassium8 • If the serum
level rises above 6.4 mEqJL., signs of potassium intoxication are likely
to ensue, the most important one being myocardial depression10 •
Acidosis is a complication of this stage and is recognized by the C02
combining power falling below 40 vols. 1o· This is due to:
(1) failure of the diseased kidney to employ its base saving
mechanism,
(2) accumulation of acid radicals such as phosphates and sulphates.
On the other hand, severe vomiting with chloride loss in excess of
sodium may precipitate an alkalosis 3 • It is, therefore, important to do
serum electrolyte as well as C02 combining power determinations on
patients who are vomiting.
Tissue edema or congestive heart failure may complicate this stage,
due to failure of the kidneys to eliminate retained body fluids. The
commonest cause of death during the anuric period is congestive heart
failure with fatal pulmonary edema, due largely to increased blood
volume22 •
Stage of Diuresis:
This commences rather abruptly, that is, over a period of 24 hours
the urine output may rise from 20 cc.,.thr. to 100-150 cc.jhr. This stage
onsets about the lOth day of the illness and lasts for about seven days.
Massive quantities of dilute urine are produced during this period. The
kidney is endeavoring to lower the N.P.N., but is unable to concentrate
either water or electrolyte. There is in this stage a danger of dehydration with or without electrolyte depletion, especially of sodium, potassium, and calcium.

Treatment
The aim of treatment is the maintenance of homeostasis until the
tubular epithelium has regenerated. A knowledge of the natural course
of the disease and its distinct clinical stages enables us to attempt specific
treatment to maintain normal homeostasis.
A. Prophylaxis

Conditions leading to renal hypotension and anoxia should be
avoided. It shall not be attempted in this paper to outline the prevention and early treatment of all the previously mentioned etiological
factors. In brief, however, the possibility of acute renal failure should
be considered in the crush syndrome, severe burns, etc., and treatment
instituted which will lessen renal ischemia and hypoxia as much as
should be possible.
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B. Active
Stage of Shock: This consists of early general treatment of shock such
as warmth and relief of pain. Restoration of blood volume is essential
and "should be based on blood pressure, hematocrit, and red blood cell
count. If blood is required, a carefully crossmatched transfusion should
be given. In case of burns, plasma may be desirable to bring up the
blood volume. In the face of diminishing urine output no effort should
be made to "flush out" the kidney by massive doses of fluid because
this will lead to hypervolemia and its associated complications11 • There
have been other more radical measures advocated, but these have not
met with wide approvaP· 10 • Present therapeutic measures most commonly advocated are:
1. V asodilating Agents: Various methods of dilating renal vessels with an
effort to increase renal blood flow have been tried".
(a) Local hot fomentations over the lumbocostal region
(b) X-ray to kidney
(c) Sympatholytic agents - these are apt to cause generalized vasodilation with resulting hypotension, which is likely to be devastating in a patient already in shock.
2. Surgical Measurer:

(a) Favourable results have been reported using paravertebral block
or spinal anesthesia. This is done to block renal sympathetic
nerve stimulation, which may be causing constriction of the
renal vessels.
(b) Surgical decapsulation of the kidney to relieve the pressure due
to parenchymal edema is advocated by some in an effort to increase renal blood flow. This involves an extensive procedure
on an already severely ill patient and hence has few adherents.
Stage of Anuria: This period follows that of acute shock and lasts from
1 to 14 days. The aim of therapy is to:
(a) rest the kidney
(b) maintain the equilibrium of the extracellular fluids as close to
normal as possible until renal function resumes.
1. Protein Metabolism
Protein metabolism increases the N.P.N. and potassium levels 1 in the
blood. In an anuric patient, these end products tend to accumulate;
therefore, the first aim of treatment is to decrease protein catabolism.
This can be done in two ways: (1) limit protein intake, (2} limit
endogenous metabolism. The latter can be accomplished by limiting
physical exercise and since the patient is likely to be severely ill, this
does not pose a problem. If the patient is able to take food orally,
protein can be eliminated from the diet and the calorific value made up
with fats and carbohydrates.
In the majority of cases, however, a diet composed of fats and carbohydrates is highly unpalatible and this, associated with the increased
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makes parenteral feeding necessary. It has been found that a minimum
of 100 grams of glucosej day has the maximum effect on saving body
proteins 1 • No attempt is made to meet the body's calorific demands by
the parenteral route, but rather an effort is made to limit endogenous
protein breakdown as much as possible until the renal lesions heal.
2. Fluid Intake

Because of the kidneys inability to eliminate water the fluid intake
should be carefully controlled. The fluid intake and output should be
charted. The optimal state of hydration for the patient is arrived at by
laboratory and clinical data such as general appearance, tissue turgor,
temperature, blood pressure, pulse, hematocrit, evidence of edema, etc.
Once the optimal state of hydration is achieved the day to day fluid
requirements are equivalent to the volume of urine passed the previous
day plus the insensible water loss, i.e. that via the skin, sweating, respiratory system, feces, etc., which usually amounts to approximately
1000 cc.jday.
3. Laboratory Checks
(a) daily estimation of blood chlorides, sodium, potassium and
C02 combining power
(b) on alternate days check hemglobin, plasma proteins and red
blood cell count.

If the chloride level of the blood falls below mEq.jL., it can be
supplemented by giving parenteral fluid in normal saline. If there is
peripheral edema and a low sodium intake is indicated, the chloride can
be given in the form of 0.8% NH, CP.
The sodium requirements in milliequi:valents can be calculated from
the formula :(140-~)B, where P is the serum N~ concentration in mEq.jL.
and B is 60% of the body weight in kilograms. The deficit can be made
up by using NaCl solution, either normal or hypertonic, depending
upon the amo~nt o( water ~hich c~ be tole~ated 1 •
The C02 combining .power should be corrected if it falls below 40
vols.% ; this can be done by administering either a 5% NaHC03 solution, or 1/ 6 M sodium lactate solution. Sodium bicarbonate gives a
more rapid elevation of the CO combining power. If the C02 combining power is only slightly below 40 vols.%, 250-500 cc. of 5%
NaHCOs usually restores it to a normal level. The correction makes the
patie~t feel much better by avoiding some of the subjective effects of
uremta.
Severe anemia is usually not an important feature unless there has
been excessive blood destruction or blood loss. If a transfusion is
required, packed red blood cells are preferred 1 •
Concentrated human albumin may be used to augment lowered
plasma protein levels.
20

U.W.O. MEDICAL JOURNAL

4. Digitoxin
This may be used if heart failure intervenes from hypervolemia.
It should be given judiciously, because in acute renal disease the normal
elimination of digitalis by way of the kidney is interfered with and toxic
levels may be quickly reached 10 • Furthermore, elevated serum potassium
tends to augment the danger of digitalis toxicity by making the myocardium more sensitive to digitalis and by a direct depressant action on
the myocardium.
5. V itamins B and C
Injections of vitamins B and C are advocated by some, as general
supportive measures 10 .

6. Calcium G/uconate
Calcium gluconate in a 10lfo solution can be given if muscular
twitching occurs, as a result of lowered blood calcium levels 10 •
7. Extra Renal Diaiysis2 • 6,

7

If at the end of 5 to 7 days there is no indication of resumption of
urine formation and if the blood levels of urea, sulphate, phosphate,
potassium and other metabolic waste products continue to rise and if
signs and symptoms of uremia develop despite conservative measures,
it may be necessary to consider extra-renal dialysis to relieve the uremia.
There have been many methods advocated ; all are besought with technical difficulties and should not be used unless there is adequate conscientious staff to supervise the procedure. The principle of dialysis is
relatively simple. If two solutions of electrolyte are separated by a semipermable membrane an exchange of ions will occur across the membrane to render the osmotic pressure equal on both sides.

(1) Lavage of the gastro-intestinal tract2 : This consists of irrigating
the stomach or bowel with a carefully compounded solution with
the purpose in mind of selectively removing those substances which
are in excess by a process of dialysis.
(2) Peritoneal lavage2 : In this method . the .solution ..i~ used .to irrigate
the peritoneal cavity rather than the G.l. tract. Theoretically, either
of the foregoing methods are effective in eliminating wastes from
the blood stream. They require extremely close laboratory checks
to ensure:
(a) that essential components of the blood are not depleted,
(b) that the circulating blood volume is not overloaded.
( 3) Artificial kidney: This consists of perfusing the patient's blood
through a series of cellophane tubes which separate it from the
delicately regulated electrolyte bath. The patient must be heparinized first to prevent the blood from clotting in the cellophane
tubing. The process is, therefore, contraindicated in patients with
a hemorrhagic tendency. This, at the present time, is the most
promising method of extra-renal dialysis to control acidosis and
lower the blood N.P.N.
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The prolongation of the clotting time, as previously mentioned,
may present a disadvantage to this method. The trauma to the red blood
cells during the perfusion process has been mentioned by some investigators as predisposing to intravascular hemolysis. This process, however, in capable hands may make the patient feel more comfortable and
tide him over the critical period until urine formation resumes.
Stage of Diuresis: This is heralded by a rather sudden onset of diuresis.
The chief danger in this period lies in the tendency to dehydration and
electrolyte depletion.
The composition of the replacement fluids can be calculated from
the volume and composition of the urine produced. Most patients can,
at this point, take fluids orally, so that if the patient is given fruit juices
or other nutrient fluids, the gastro-intestinal tract will selectively absorb
its requirements. If the patient is making an unexplained slow recovery,
it is wise to check the serum electrolytes and if necessary restore them
either via the enteral or parenteral route.
Summary
Acute renal failure should be anticipated in all cases of prolonged
shock and hypotension. A record of the fluid intake and output provides the best and earliest method of diagnosing this condition.
Treatment is aimed at maintaining homeostasis of the extracellular
fluid until kidney function returns to normal within usually 10 to 14
days. The stage of shock is treated in the conventional method. During
the period of anuria avoid overloading with fluids, limit protein breakdown (both endogenous and exogenous), and maintain electrolyte levels
close to normal. In the stage of diuresis, careful replacement therapy
prevents dehydration and electrolyte depletion.
An attempt has been made in this paper to point out the nature
and recognition of acute renal failure, as well as to correlate treatment
with the disordered physiology.
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Coma
H. Schiller, M.D.

The differential diagnosis of a comatose patient is often a
difficult problem, and in this paper Dr. H. Schiller reviews the
investigation and diagnosis of the more common causes of coma.
HE state of consciousness is the level of the individual's awareness
T and
the responsiveness of his mind to himself, his environment and
the impressions made by his senses. This level in awareness may be
disturbed in various ways by alterations, both organic and non-organic
in origin, of cerebral function. In coma, stupor and hypersomnia there
is a lowering of consciousness; in confusion and delirium there is a
clouding of consciousness; whereas, in amnesia there is a loss of memory
which usually affects either a circumscribed period of time or certain
experiences. However, in the convulsive state the outstanding manifestations are characterized by increased motor activity, but these motor
phenomena may be accompanied by lowering of consciousness, confusion, or memory difficulties.

Coma is defined as a state of complete, or almost complete loss of
consciousness from which the patient cannot be aroused by ordinary
stimuli, sometimes not by even the most painful stimulus. It is a
state of complete unresponsiveness to the environment. His reactions are limited to elemental reflexes and even some of these may
be impaired. In profound coma, painful stimuli fail to arouse the patient,
and the conjunctival and corneal reflexes are absent. The pupils may
be either dilated or contracted and do not react to light. The swallowing and cough reflexes are abolished and the patient is usually incontinent of urine. The cutaneous and often the deep reflexes are absent,
occasionally in profound degree of coma the deep reflexes are exaggerated and Babinski responses are obtained.
Stupor or semi-coma is a state of partial or relative loss of response to
the environment in which the patient's consciousness may be impaired
in varying degrees. There is no significant defect in the elemental
reflexes. The patient is difficult to arouse, but it is usually possible to
stimulate him briefly. He may respond only to painful stimuli, but in
lighter stages he may react to noises, calls by name, visual threats and
even verbal commands, may have the ability to respond to simple commands such as closing the eyes and protruding the tongue. The eye,
superficial and deep reflexes are unimpaired or have no consistent
changes, the swallowing and cough reflexes and sphincter control are
present.
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The above disordered states of consciousness are usually manifestations of organic disease of the central nervous system, although many of
them may be encountered in hysteria and psychotic states. Coma, stupor
and delirium, as well as convulsive and postconvulsive states, constitute
emergency situations which must be evaluated with the least possible
delay. Treatment must be instituted immediately in some cases, and the
mode of therapy may vary widely d~pending on the cause. It is the
general practitioner who is usually called upon to diagnose and treat
states of disordered consciousness, and inasmuch as such disturbances
are fundamentally neurological problems, the neurologist should be
sought as a consultant, particularly if the diagnosis is difficult to make.
In many cases the diagnosis will lead to saving the patient's life.
Incidence
The relative incidence of the different causes of coma should be
borne in mind since the statistical frequency of the individual conditions
may aid in diagnosis. Figures gathered from the wards and clinics of
large city hospitals show that alcoholism is the most common cause, responsible foi: 601o of the cases, trauma is next, n ero, then cerebrovascular
accidents 10%, and poisoning 3<fc, these being followed by epilepsy,
diabetes, meningitis, pneumonia, cardiac decompensation and other less
frequent causes. Statistics based on post-mortem reports show trauma
to be the most common cause for coma which is followed by death, and
this in turn is succeeded in frequency by vascular diseases, meningitis,
pneumonia, uremia and diabetes. The incidence as seen by the general
practitioner of medicine has cerebrovascular lesions leading and followed in turn by trauma, post-convulsive states, poisoning, diabetes and
meningitis.

The Clinical Examination
The examination of the comatose, or stuporous individual, may
present many difficulties and complications, and requires special methods
of investigation.
History
The examination should be preceded in every instance by a careful
history, if it is possible to obtain one; taken, of course, from a relative
or an observer. It should include the mode of onset, the manifestations
of the present episode, and a detailed account of the patient's past health
and illnesses.
If there is a history of trauma, one should attempt to determine
the site. type and severity of the injury, the time interval between the
injury and the loss of consciousness, the degree and character of loss
of consciousness.
A history of hypertension, arteriosclerosis, or syphilis may aid in
the diagnosis of cerebral thrombosis or cerebral or subarachnoid hemorrhage. A history of cardiac disease such as acute endocarditis, subacute

24

U.W.O.

MEDICAL JOURNAL

endocarditis, auricular fibrillation may contribute to the diagnosis of
cerebral embolism. Fracture of long bones, pulmonary diseases, especially
neoplasms or abscesses may also suggest the presence of cerebral
embolism. A history of infections, generalized or local, particularly
about the head and face, may be important in the diagnosis of coma
since meningitis, encephalitis and brain abscess may complicate either
generalized or local infections. A history of recurrent or persistent headaches, visual disturbances, convulsions or transient disturbances of consciousness, or personality changes may suggest the presence of brain
tumor, brain abscess, subdural hematoma or encephalitis. Mental history
may be informative in the diagnosis of alcoholic, narcotic or barbiturate
intoxication, asphyxiation and suicidal attempts. Always bear in mind
that hysteria and neurosis must be differentiated.
General Examination
If the patient is entirely uncommunicative and if no informative
history can be obtained, one may have to rely entirely upon the examination in the diagnosis of comatose and delirious states.
General Observation
The examiner should notice the appearance, behaviour, apparent
age, neatness of clothes and body, signs of acute or chronic illness, and
evidence of trauma or blood loss. One should observe the vegetative
changes such as stertorous breathing and incontinence as well as the
responses to noises, verbal commands, visual and painful stimuli. Somatic
disease may be made apparent by fever, cyanosis, jaundice, pallor, dehydration, loss of weight, etc.
Physical Examination
The color of the skin is significant - pallor may indicate recent
hemorrhage, anemia, vasomotor syncope or shock. Floridity and ruddiness suggest hypertension or polycythemia. Flushing and erythema may
indicate fever ; icterus indicates hepatic or gallbladder disease or blood
dyscrasia; cyanosis is found in cardiac disease, pneumonia, electric shock.
A cherry red color of the skin appears in carbon monoxide poisoning,
vasomotor dilatation in alcoholic intoxication. Edema of the ankles indicates cardiac or renal disease. The odor of acetone indicates diabetic
acidosis, whereas, the odor of illuminating gas is indicative of carbon
monoxide poisoning, and the odor of alcohol is noted in acute
intoxication.
Examine carefully for signs of injury, especially about the head.
Bruises, hematomas, scalp wounds, lacerations, skull depressions, bleeding from the orifices are all important. The blood pressure may be elevated
in hypertensive states, renal disease, decreased in shock, and either raised
or lowered in increased intracranial pressure. Temperature is elevated in
pneumonia, meningitis, encephalitis and other infections, moderately increased in cerebrovascular disease and subarachnoid hemorrhage. Pulse is
rapid in infections, slow and feeble in toxic states, rapid and feeble in
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----~Co~na -------------------------------------------shock, full and bounding in hypertension, and irregular in cardiac disease.
Profound bradycardia occurs in increased intracranial pressure and also in
heart block. Respirations may be depressed, stertorous, irregular or of
Cheyne-Stokes variety in cerebral lesions, and of the Kussmaul variety
with evidence of air hunger in diabetic coma.
A detailed examination of all the systems is important and may give
added clues. Projectile vomiting, incontinence of bowel and bladder
should be recorded. Also important is the fact that there may be decreased intraocular tension in diabetic coma.
Neurologi~·aJ

Examination
The details of the neurological examination vary with the degree
of impairraent and depth of coma.
The smsory examination varies with the degree of impairment of consciousness The deeply comatosed patient does not perceive even the
most painful stimulus, whereas, the stuporous individual may respond
to painful irritation by wincing and withdrawing the part of the body
stimulated. If there is paralysis, of course, the patient will not be able
to withdraw the arm or leg but he may indicate by his general reactions,
such as wincing or attempting to withdraw the entire body, that sensation is present on the paretic side.
Examination of the cranial nerves can rarely be carried out in detail
and often must be limited to an appraisal of those nerves which are
essentially motor in function. The olfactory nerve cannot be examined.
The nerves to the extraocular muscles and pupils can be examined.
The sensory function of the trigeminal can be examined both on the
face and mucous membranes (cornea and conjunctiva) if coma is not
too profound. Trigeminal nerve reflexes such as jaw jerk, head retraction, conjunctival and corneal reflexes should be examined. The acoustic
nerve is tested by noting the response to loud noises. Relaxation of the
palatal muscles may cause the respirations to have a stertorous character
and impairment of the laryngeal functions may alter the tone of the
voice and interfere with breathing and coughing. One should always
include examination of the position of the tongue as part of the cranial
nerve examination.
Examination of eyes and pupils is perhaps the most important part of
the cranial nerve evaluation. In deep coma the eyes may be open with
a glassy stare. Compare the width of the palpebral fissures on the two
sides. In a facial paresis the fissure is increased in width, while in a
third nerve paresis it is -decreased. In deep coma the corneal and conjunctival reflexes are absent. In lesions of the fifth and seventh nerve
the reflex may be absent on the involved side. In a seventh nerve lesion,
however, there is a retained consensual reflex, but not in the fifth nerve.
The size, shape, position, equality, and reaction of the pupils are all
important. In certain toxic states, especially morphine, the pupils are
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pin-point in size. In alcoholism, diabetes, uremia and CO poisoning the
pupils are often unequal. The pupillary reflexes may vary. In cerebral
hemorrhage subdural hematoma, large expanding neoplasms and skull
fractures with associated middle meningeal bleeding, the pupil is usually
dilated on the side of the lesion and may not react to either light
or accommodation. In pontine hemorrhage the pupils are usually
constricted.
0 phthalmosco pic examinatiotz showing papilledema indicates some
type of process which is causing increased intracranial pressure. Diabetic
retinitis, albuminuric retinitis, hypertensive and arteriosclerotic retinitis
also may be visualized.
Examination of the motor status is also very essential. If a patient is
completely comatose and shows no motor activity, and no paralysis may
be apparent; skilled observation is required to elicit the presence of
motor dysfunction. If there is paresis of the face on one side, there is
increased width of the palpebral fissure, drooping of the angle of the
mouth and a shallow nasolabial fold on the affected side. The position
of the arms and legs and the response to passive movements may show
evidence of parlysis of the extremities. There is usually faccidity with
marked relaxation and loss of tone of recently paralyzed limbs. It is
important to test the tonus, or resistance to passive movement. All
hyperkinetic phenomena such as twitches, tremors, muscle spasms,
choreiform movements and facial and generalized convulsive movements
should be noted .
In the examination of the reflexes, all of the important deep reflexes,
certain of the superficial reflexes and all of the pyramidal tract responses
should be tested. In comatose states not associated with local cerebral
lesions both deep and superficial reflexes are absent, but when the pyramidal tracts are involved the reflexes are increased and the Babinski
sign is present. In every comatosed patient one should attempt to elicit
signs of meningeal involvement. Nuchal rigidity should always be tested
and the Kernig and Brodzinski signs should always be investigated.

Laboratory Examination
Urinalysis may show the presence of glucose, acetone, and acetoacetic
acid indicating diabetes. The presence of albuminuria, hematuria, and
cylindruria indicate nephritis - hence uremia. Blood count is important in
infections, anemia and hemorrhagic states. Blood studies such as the blood
glucose, N.P.N., blood Kahn and Wassermann, icterus index, blood calcium and phosphorus, co~ combining power as well as blood culture
may give a clue or prove the diagnosis. In case of poisoning one can
measure the alcohol, bromide, barbiturate levels of the blood. Gastric
analysis may show pills or capsules, opiates, barbiturates, etc.
Cerebrospinal fluid examination is extremely important if not contraindicated by papilledema. Increased pressure, increased cell count, a
positive Wassermann, blood, etc., may indicate the cause of the coma.
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----~Conra ------------------------------------------DIFFERENTIAL DIAGNOSIS OF THE CAUSES OF .
LOWERED CONSOOUSNESS
A. CEREBROVASCULAR LESIONS
1. Cerebral Hemorrhage--intracerebral, brain stem,
subarachnoid hemorrhage
2. Cerebral Thrombosis
3. Cerebral Embolism
4. Hyp.ertensive Encephalopathy
5. Acute Hypertensive Crisis
B.

TRAUMA
1. Cerebral Concussion
2. Cerebral Contusions
3. Cerebral lacerations
4. Middle Meningeal Hemorrhage
5. Subdural Hematoma
6. Delayed Post-traumatic Apoplexy

C. SHOCK
D.

ALCOHOLIC INTOXICATION

E. POISONING
1. Opium Poisoning
2. Barbiturate Poisoning
3. Carbon Monoxide Poisoning
F.

METABOLIC DISORDERS
1. Diabetic Coma
2. Hypoglycemia
3. Endogenous Toxemia-hepatic coma, uremia, eclampsia

G.

BRAIN TUMORS AND BRAIN ABSCESSES

H.

POST-CONVULSIVE COMA

I.

INFECTIONS
1. Meningitis
2. Encephalitis
3. Pneumonia and other infections

Such lesions may involve either intracerebral or brain stem arteries
and occasionally the extracerebral arteries as in subarachnoid hemorrhage. Vascular lesions which involve the intracerebral arteries usually
result in hemiplegia. The patient may be deeply comatose or he may
respond to painful stimuli, occasionally there is no disturbance of consciousness. There is paresis of one side of the body, evidenced by
flaccidity and bulging of the cheek, salivation from one corner of the
mouth, and flaccidity often with complete loss of resistance and tone

in the paretic extremities. The flaccid extremities drop heavily when
raised and allowed to fall, whereas the arm and leg drop slowly on the
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normal side. There may be turning of the head and conjugate deviation of the eyes toward the non-paralyzed side, with paralysis of conjugate gaze toward the affected side. In a large percentage of cases the
ipsilateral pupil is dilated. The pupils may dilate as the coma deepens
and will not react to light.
In cerebral hemorrhage the onset is usually sudden. It is the result of
an increase in blood pressure in an individual whose blood pressure is
already elevated, although occasionally it is the result of the rupture
of an anomalous cerebral artery. There may be a history of previously
diagnosed hypertension or former strokes. The onset often takes place
during violent exercise or emotional stress. Ninety per cent of the
patients are over 40 years of age. Impending symptoms of cerebral
hemorrhage include severe occipital headache, vertigo, syncope, confusion, tinnitus, nervousness, epistaxis and retinal hemorrhages. Premonitory symptoms are less frequent than in cerebral thrombosis. The
coma may be profound and often there is evidence of shock. The
respirations may be stertorous or of the Cheyne-Stokes type and the
temperature subnormal. There may be signs of increased intracranial
pressure with slowing of pulse. The patient is often incontinent. The
pupils may fail to react to light. The retinal arteries may show evidence
of hypertensive changes with hemorrhage. There may be an increase in
cerebrospinal fluid pressure, the protein and cell count of the fluid may
be high, and there may be frank blood in the fluid .
Cerebral Thrombosis with resulting encephalomalacia is characterized
by a more gradual onset although occasionally the manifestations come
on precipitously, usually with the patient idle and often during sleep.
Preceding the thrombosis there may have been transient focal manifestations of paresis, paresthesia, aphasia, diplopia, dysarthria or fleeting
localized convulsive seizures. Coma is less profound, in fact the patient
often fails to lose consciousness. Shock is rare. Cerebrospinal fluid is
clear. The patient is younger and there is less apt to be hypertension.
There is usually a history or evidence of diffuse vascular disease, either
arteriosclerotic, hypertensive, syphilitic or diabetic in origin.
Cerebral embolism is characterized by a sudden onset, but there is less
apt to be loss of consciousness and shock as in cerebral hemorrhage.
There is often a history of cardiac disease with acute endocarditis, subacute bacterial endocarditis, or auricular fibrillation . Other sources of
emboli are pulmonary abscess or neoplasm. Cerebral fat embolism may
follow fractures of long bones, and air embolism may follow artificial
pneumothorax or insufflation of the fallopian tubes.
Subarachnoid hemorrhage is characterized by the sudden onset of an
intense headache in tht! occipital reg10n or the back of the neck. The
patient may state that he felt something snap or noted the sensation of
a blow in. the region. The onset may follow exertion, emotional strain,
etc. The coma comes on gradually and there may be convulsions. The
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----~Co~na ----------------------------~~----·-------pulse is often slowed ( 50-60j min.) and there may be vertigo, vomiting,
and lethargy. Characteristically, there are marked signs of meningeal
irritation with photophobia, Kernig and Brudzinski manifestations and
nuchal rigidity. The C.S.F. contains fresh blood which does not clot,
and later xanthochromia with crenation of red blood cells is present.
Bloody fluid and xanthochromia may also be found in intraventricular
hemorrhage and in intracerebral hemorrhage accompanied by subarachnoid bleeding.
In hypertensive encephalopathy or acute hypertensive crisis there may
be sudden onset of coma with or without convulsions. There is usually a
history of either kidney disease or malignant hypertension and often of
severe headaches, irritability, fatigue, drowsiness, vomiting, and failing
vision. There may be extensive hypertensive retinopathy with papilledema. The C.S.F. pressure is moderately elevated.

It is usually possible to obtain a history of an accident, although
the type of injury may not be known. Automobile accidents, gunshot
wounds, falls, blast concussions, etc., may be responsible. On physical
examination there may be bruises and hematoma of the face, lacerations
and hemorrhages about the scalp, depressions or other injuries of the
skull, bleeding from the nose, ears or mouth or cerebrospinal fluid
rhinorrhea.
In cerebral concussion there may be an immediate brief period of loss
of consciousness with no permanent symptoms, prolonged coma, or late
development of coma and delirium. On regaining consciousness the
patient may be dazed and confused with retrograde and antegrade
amnesia. With more severe injuries there may be petechial hemorrhage
and cerebral edema which lead to prolonged stupor. Cerebral contusions and lacerations often show focal signs.
In middle meningeal hemorrhage coma is present immediately after the
accident, this is followed by a lucid interval and then in turn by a gradually deepening coma. The pupil dilates on the side of increased intracranial pressure. Immediate therapy should be started on these patients
as soon as diagnosed. Burr holes should be made and the hematoma
drained and the artery cauterized.
In subdural hematoma the manifestations may come on days to weeks
after the original injury, with gradually increasing coma and a progressive paralysis. The pupil is usually dilated on the side of the lesion.
In delayed post-traumatic apoplexy there is a sudden onset of paralysis some time after the injury.

In all traumatic states the physician should be especially concerned
with the blood pressure, pulse, respirations, and temperature, and should
watch closely for signs of shock, drop in blood pressure, or increasing
intracranial pressure, which are bradycardia, vomiting, and papilledema.
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The patient should be moved as little as possible and X-rays should be
deferred until definite information has been obtained regarding the general status of the patient. Subdural hematomas and middle meningeal
hemorrhage should be treated as soon as diagnosed. It is important to
bear in mind that cerebral trauma may occure to a patient who is under
the influence of alcohol or may complicate epileptic convulsions.
Shock
The onset usually follows trauma, burn, severe pain or surgical
procedures. There is an acute peripheral circulatory failure which results
in a sudden drop in the blood pressure due to loss of blood from the
exterior of the body and vasodilatation in the splanchnic areas. There
is a reduction in the effective circulating volume of blood and there
may be also changes in the electrolyte balance. The loss of consciousness may be preceded by restlessness, and the coma may be gradual in
onset. There is marked pallor, cold clammy skin, perspiration, rapid
feeble pulse, with the respiratory movements rapid in rate and decreased
in amplitude. The impairment of circulation may continue until there
is a state of irreversible circulatory failure with resulting collapse and
death. Warmth, transfusions, plasma replacement, fluids , and analgesics
may be necessary as emergency measures.

Alcoholic Intoxication
This may be accompanied by trauma. The history of either alcoholism or acute alcoholic intoxication may be obtained. On examination the patient shows a flushed face, injected throat or conjunctivae,
and diminished or absent reflexes. The pulse may be full and respirations deep, and the patient can usually be aroused slightly. Pupils are
dilated and react normally. There are often minor injuries on the body,
vomiting is common, and occasionally there are convulsions. There is
evidence of alcohol on the breath, in the gastric contents, and in the
blood. It is important to realize that the patient may have suffered from
cerebral hemorrhage and trauma, and in a large percentage of instances
subdural hematoma has been reported in these patients.
Poisoning
Various types of poisoning may be responsible for either coma or
stupor. The poisons are frequently self-administered in suicidal attempts,
although they may have been ingested accidentally or have been given
with homicidal intent.

Opium poisoning follows ingestion of opium, morphine, laudanum,
or other opium derivatives. The patient is pale or cyanotic, the skin is
cold, the temperature is subnormal, the respirations slow and feeble and
irregular, the pulse is slow and feeble. The face may be livid and the
extremities clammy. The pupils are markedly constricted but may still
react to light. The reflexes are diminished, there is rarely a Babinski
response. There may be a history of addiction, often needle marks are
found on the arms and legs.
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----~Conra -------------------------------------------Barbiturate intoxication is now encountered more frequently than
opium poisoning. Large doses may be ingested in a suicidal attempt, or
while under the influence of previous barbiturates. Alcohol may be ingested simultaneously. The diagnosis of intoxication is often difficult
to make unless one has evidence that they have been taken. The patient
may be deeply comatose. The face is pale, the skin is cold and clammy,
the respirations are deep, slow and irregular, the pulse is slow. The
pupils are not constricted but the extra-ocular movements are often
dissociated and there may be nystagmus. The reflexes are abolished and
a Babinski sign may be present. In profound coma the reflexes may be
hyperactive.
Carbon monoxide poisoning may be the result of either suicidal
attempts or accidental exposure following the inhalation of either
illuminating gas or exhaust gas from automobiles. The skin is described
as cherry-red in color, but it may be pale and cold. The lips and nail
beds are also cherry-red in color. The temperature is subnormal, the
pulse and respirations may vary and there may be an odor of illuminating gas on the breath. Headache, vertigo, nausea, and vomiting and
convulsions may precede the loss of consciousness if a history can be
ascertained.
Other poisonings are encountered less frequently with chloral
hydrate, paraldehyde, aspirin, cocaine, strychnine, lead, organic arsenicals, bromides, and many others.

Metabolic Disorders
Diabetic coma is not encountered presently as it was in the past. Coma,
however, may be the first clinical manifestation of the disease if not
diagnosed early by routine urinalysis. Most diabetic patients are requested
to carry with them cards which state that they are afflicted with the
disease. If no history can be obtained, diabetes must be considered. The
loss of consciousness may be profound. The tendon reflexes are often
absent, there is rarely a Babinski response. The temperature is subnormal , blood pressure depressed, and the pulse increased in rate. The
respirations are rapid and may be of the Kussmaul type with air hunger.
The eyeballs may be soft, due to decreased intraocular tension, and the
pupils may be constricted and fail to react to light. There may be evidence of dehydration with dry skin and tongue and the feet are often
cold. The odor of acetone is often noticed on the breath. Blood sugar,
urine sugar, and diacetic acid tests will confirm the diagnosis.
Hypoglycemia may also cause coma. The loss of consciousness is often
preceded by convulsions or accompanied by them. The hypoglycemic
state may be due to functional hyperinsulinism associated with pancreatic
or liver disease, by the production of an excessive amount of insulin in
islet cell, adenoma of the pancreas, or due to the administration of excessive dosage of insulin in the treatment of diabetes or psychotic states.
The convulsion and coma are preceded by symptoms which consist of

32

U.W.O.

MEDICAL JOURNAL

weakness, nervousness, fatigue, hunger, tremulousness, irritability, pallor,
increased sweating, and psychic manifestations. Examination shows dilation of the pupils, hyperhidrosis, cold skin and tremors. The tendon
reflexes may be retained even in deep coma and are often exaggerated,
and there may be a Babinski response. The coma is often brief in duration. The convulsive manifestations and the bodily responses may call
forth additional glucose from storage in the liver. A diagnosis of functional or organic hyperinsulinism can usually be made by a glucosetolerance test.

Endogenous toxemias associated with uremia, eclampsia and the terminal stage of hepatic insufficiency may cause coma with or without
convulsions.
In coma due to uremia and eclampsia there is an apparent history
of nephritis or pregnancy. The skin is pale, deep and rigid respirations
with uriniferous odor, hypertension, twitching of the extremities, convulsions, albuminuric retinitis and papilledema are present. The urine
shows low fixed specific gravity with albumin. There is an associated
elevated blood N.P.N. usually over 100 mg.<J'0 • There may be an "uremic
frost" about the nose and lips.
In hepatic coma there is a wasted appearance, grayish hue or jaundice
color of the skin, sickening odor to breath, deep and rapid respiration.
There is usually an enlarged liver, ascites, abdominal collateral circulation and spider angiomas apparent on the abdomen and chest.
Brain Tumors and Brain Abscesses
These may cause coma with or without paralysis. The history, if it
can be obtained, gives a story of a gradual onset of symptoms with headaches, vomiting, focal signs, convulsions, apathy, stupor, failing vision,
and personality changes. These signs and symptoms may come on precipitously in tumors of the glioblastoma type and in brain abscesses.
A sudden hemorrhage into a tumor or sudden obstruction of the ventricular system may cause an abrupt onset or increase in symptoms.
In brain abscess one may obtain a history of an infectious process of the
lungs or local infections about the face or the ears. With coma, there
are signs of increased intracranial pressure with vomiting, papilledema,
bradycardia, and changes in the blood pressure and respirations, and
there may be evidences of disturbed cerebral functions .
Postconvulsive Coma
Coma may be a sequel of a recent convulsion in an epileptic or in
a patient who has convulsions as a result of some specific cerebral disease.
In the absence of a history of previous convulsions it may be difficult
to differentiate between a post-convulsive state and cerebral trauma.
The patient may show evidence of tongue biting, with frothing at the
mouth and bloody sputum. There may be incontinence and lacerations
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----~Coma ----------------------------------------or other injuries to the body. Old scars may be found on the tongue.
The patient may carry an identification card. The coma is usually brief
in duration.
Infections
Meningitis, especially the acute variety, must always be kept in mind.
The symptoms may come on abruptly with severe headache, and loss of
consciousness may follow soon afterwards. This is especially true in
meningococcic meningitis. In streptococcus, pneumococcus, and staphylococcus meningitis there may be a history of an infectious process of some
type, especially in the middle ear, about the head or paranasal sinuses.
Examination shows evidence of infection, fever, and an increased pulse
rate. The most important signs are those of meningeal irritation, such
as nuchal rigidity, Kernig and Brudzinsky signs. The patient often is
in the position of opisthotonos. Sometimes these signs are mild. Other
findings are abnormalities of the pupillary responses, dissociation of
ocular movements, convulsive manifestations and signs of focal neurological disturbances. The diagnosis is confirmed by spinal tap, which
shows increased pressure, pleocytosis, increased protein and marked decrease in glucose and chlorides. In T.B. and syphilitic meningitis coma
may also occur but is less rapid in onset.
Encephalitis does not produce profound coma, the patient can be
aroused for a short time. There will be a history of administration of
toxic drugs such as arsphenamide, or exposure to smallpox, measles, and
similar conditions. Signs of infections are present and associated with
signs of meningeal irritability. The symptoms may have a gradual onset,
but in some cases they come on precipitously with convulsive manifestations and apoplectic phenomena which suggest cerebral hemorrhage. Usually, however, the history and characteristic signs, including
Argyll-Robertson pupils and hyperactive reflexes as well as the blood
and spinal fluid findings lead to a correct diagnosis.
Pneumo11ia and other infections may produce coma either by the infections or the endogenous toxin produced by the infection. Since pneumonia and most infections are diagnosed earlier than formerly and since
specific therapeutic measures can be instituted earlier in the course of
the disease, coma due to infections other than of the meninges and brain
are far less common than in the past. Usually there will be a history of
the previous illness associated with the clinical manifestations of the
disease coupled with signs of infection.
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